December 14, 2017

Calculus Warm Up #2- 4

Find the area of the region bounded by f(x) and
the x-axis on [0, 1] using the limit definition.

f(x) = x3+ 2x

HW Questions: p. 249

in Exercises 25-30, find the limit of s(n) as n — ,
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In Exercises 31-36, use the properties of sigma nota-
tion to find a formula for the given sum of n terms. Then
use the formula to find the limit as n — .

31. lim 2, %(i — 1y 35. lim 2, (1 + 2’) (3)

n—o j= n—w j=1 n n

33. lim Z 16'

n—w =1

In Exercises 37—42, use the upper and lower sums to

approximate the area of the given region using the indi-

cated number of (equal) subintervals.
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In Exercises 37—42, use the upper and lower sums to
approximate the area of the given region using the indi-
cated number of (equal) subintervals.

4l.y= V1 — x2

Summary:
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5.3 -Riemann Sums
-The Definite Integral
-Properties of The Definite Integral

Riemann "Re - mahn"

Riemann is credited for generalizing the
formula for use in accumulation
applications beyond area under a curve.

Riemann Sums: iAx[f(xi)]

(Used to measure any accumulated
change over an interval)
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The Definite Integral: The limit of a Riemann Sum

Definition of the Definite Integral
For f(x) defined on [a, b]

n

b
Am, 2 o] - [ 100 o
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|A| is called the norm| | a = lower limit of integration
of the partition b = upper limit of integration
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The Definite Integral b
For f(x) continuous on [a, b] Jf(x) dx
a

Gives us a number.

The Indefinite Integral Jf(X) dx

Gives us a family of curves

(functions: F(x))
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Evaluating a definite integral as a limit
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|THEORENI 5.7 If £ is continuous and nonnegative on the closed interval [a, b], then the area of
THE DEFINITE INTEGRAL AS the region bounded by the graph of £, the x-axis, and the vertical lines x = a and
THE AREA OF A REGION x = b is given by

**n. 254

area = Lbf(x) dx.

Sketch the region corresponding to each of the following definite integrals
Then evaluate each integral using a geometric formula.
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(a) f@fix:g (b) J': (x + 2) dx () f_q V4 — x* dx
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DEFINITION OF TWO SPECIAL 1. If f is defined at x = a, then
DEFINITE INTEGRALS :
J f(x) dx = 0.
2. If f is integrable on [a, b], then
a b
L fx) dx = -L fx) dx.
Evaluate the following definite integrals. qf( %)
2 0
(a) J2 Vx2 + 1 dx (b) J; (x + 2) dx
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THEOREM 5. If f is integrable on the three closed intervals determined by a, b, and ¢, then

.8
ADDITIVE INTERVAL PROPERTY i ; :
Lf(x)dx =Lf(x)dx + J: f(x) dx.

THEOREM 5.9 i i : ;
PROPERTIES OF DEFINITE ;l; éf z::ldc g are integrable on [a, b] and k is a constant, then the following properties
INTEGRALS

b b
1. J; kf(x)dx:ka(x)dx
2. f @) + g)] dx = ff(x)dx + f 20 ds

Evaluate
3
L (—x2 + 4x — 3) dx
using the following values:
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HW:
p. 258, #1-29 odd
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